Running head: key parental physical activity beliefs Identifying key belief-based targets for promoting regular physical activity among mothers and fathers with young children 2 Abstract We investigated the key beliefs to target in interventions aimed at increasing physical activity (PA) among mothers and fathers of young children. Parents (288 mothers, 292 fathers) completed a Theory of Planned Behaviour belief-based questionnaire and a 1-week follow-up of PA behaviour. We found that a range of behavioural, normative, and control beliefs were significantly correlated with parents' PA intentions and behaviour, with only a few differences observed in correlations between PA beliefs and intention and behaviour by gender. A range of key beliefs was identified as making independent contributions to parents' PA intentions; however, the behavioural beliefs about improving parenting practices (β = 0.13), interfering with other commitments (β = -0.29); normative beliefs about people I exercise with (β = 0.20); and control beliefs about lack of time (β = -0.24), inconvenience (β = -0.14), lack of motivation (β = -0.34), were revealed as significant independent predictors of actual PA behaviour. Furthermore, we found that a limited amount of parents already hold these beliefs, suggesting that these key beliefs warrant changing and, therefore, are appropriate targets for subsequent intervention. The current study fills an empirical gap in the PA literature by investigating an at-risk group and using a well established theoretical framework to identify key beliefs that guide parents' PA decision-making. Overall, we found support for parents being a unique group who hold distinctive behavioural, normative, and control beliefs toward PA. Attention to these key underlying beliefs will assist intervention work aimed at combating inactivity among this at-risk population.
Introduction
Lack of physical activity (PA) at levels to gain health benefits is of concern both nationally [1, 2] and internationally [3] . Of greater concern is that specific groups within broader populations are more at risk for inactivity, including parents with young children [4] . Despite parents' risk for inactivity, little is know about the mechanisms that guide parental PA decision-making; thus, there is currently scant evidence to base interventions for increasing PA among this specific at-risk group, which is important given that tailored interventions are most effective [5] .
The Theory of Planned Behaviour (TPB; [6] ) is a useful framework that can help to identify key targets for tailored interventions and is a well validated decision-making model in the PA domain (see [7] ). The TPB suggests that the proximal determinate of behaviour is intention to engage in that behaviour. Intentions, in turn, are determined from three constructs: attitudes (overall evaluations of the behaviour), subjective norms (perceived social pressure to perform the behaviour from important referents), and perceived behavioural control (perceived control over performing the behaviour; also believed to influence behaviour directly) [6] . An important feature of the TPB is its suggestion that the antecedents of attitude, subjective norms, and perceived behavioural control are corresponding behavioural (costs and benefits), normative (pressure to comply with important others' approval or disapproval), and control beliefs (motivating or inhibiting factors), respectively, that reflect the underlying cognitive structure that determines an individual's intentions and subsequent behaviour [6] . These underlying expectancy beliefs are further thought to interact with the value one places on their beliefs. The explanatory power of beliefs in informing people's intentions and behaviour is based on salient beliefs or those beliefs readily accessibly in memory [6] . This proposition is supported by the work of Van de Plight and colleagues [8, 9] who suggest that belief salience can help improve our insights into attitude formation and that people tend to use only a small number of most important beliefs to inform their attitudes toward a given behaviour.
A number of studies have used the TPB framework to elicit beliefs for exercise behaviour (see [10] ). Specifically, it has been found that the most salient advantage of PA is that it improves physical and psychological health and the most common disadvantage is pain and injury. Family, friends, and healthcare professionals are reported as salient normative influences, with health issues 4 (e.g., illness) and inconvenience (e.g., lack of access to facilities) reported as the most frequent inhibitors to activity performance [10] . Furthermore, the belief basis of the TPB has been used successfully to understand PA-related behaviour within general adult populations [11] , but also within more defined adult groups including older adult [12] and clinical populations [13, 14] in which the belief-based components of the TPB have significantly predicted PA behaviour explaining between 12% and 24% of the variance [12, 13] . In the case of behaviour, in general, control (β = .17 to .36) and behavioural beliefs (β = .15 to .28), specifically beliefs about time, health, and lack of commitment [11, 12] , have revealed significant associations with PA whereas normative beliefs have revealed lower associations (β = .06 to .17) [11] [12] [13] . For intentions, however, normative beliefs have revealed strong associations with people's PA intentions (β = .31 to .40), specifically beliefs in relation to family, friend, and physician approval [11] . Control beliefs (β = .11 to .29) and behavioural beliefs (β = .14 to .51) [12, 14] have also revealed significant associations with PA intentions with specific beliefs about time and physical and mental health emerging as independent predictors in general adult populations [11] . No previous study, however, has tried to demonstrate the key beliefs underlying parents' PA, specifically the PA beliefs underlying mothers and fathers with young children.
During the years of establishing a young family, parents are often faced with additional constraints (e.g., time constraints and set routines due to fulfilling childcare needs) that may influence their interest and ability to be involved in regular PA. Many external influences (e.g., access to facilities that offer integrative and felxible child/parent programs) can also serve to facilitate or hinder this interest. The everyday challenges of parents, therefore, may alter their beliefs about PA engagement and, thus, the beliefs of parents may differ from those of the general adult population.
Ajzen and Fishbein [15] suggest that belief elicitation should occur for each new behaviour or target population being investigated as the reasons that underlie why people hold certain attitudes and perceptions of social pressure and behavioural control may differ according to the specific behaviour or population being targeted. Taking this targeted approach to identifying the beliefs of parents is important given that in Australia over 1 million familles have at least one child aged under 5 years [16] .
Using the TPB as a theoretical framework, we aimed to investigate key beliefs that underlie parents' decision-making toward regular PA participation. Given that it is suggested that the traditional value items of the TPB have a limited additional utility for belief measurement [17] , we focused only on the behavioural, normative, and control expectancy beliefs underlying parents' perceptions about regular PA. First, we expected that significant correlations between the PA behavioural, normative, and control beliefs and intention and behaviour will be observed. Second, given that it is suggested that beliefs may differ for different populations [15] , in an exploratory manner, we examined if gender differences in beliefs exist. Third, we expected that some of the significant key beliefs will independently predict parents' PA intentions and behaviour. However, given that it is suggested that belief-behaviour relations are fundamental to providing preliminary evidence to support the usefulness of targeting a belief in a behavioural intervention (see [18, 19] ), we placed a critical focus on identifying those beliefs that predict parental PA behaviour. Finally, in an exploratory manner, we examined the relative amount of parents who fully and strongly accept each of these key beliefs to determine the usefulness of the belief for subsequent intervention strategies.
Methods
The research was carried out between September 2009 and January 2010 and ethical clearance was granted. Participants were 580 parents (n = 288 mothers, n = 292 fathers) living in Australia, but predominately in Queensland (89%) with at least one child under 5 years of age. Individuals who were pregnant and/or had a medical condition that prevents performing PA at the recommended levels were excluded from participation. See the Supplementary Table for a description of the parents in this study. Parents were recruited via various family and parenting networks including mothers' and fathers' groups, baby/toddler swim schools, and child play centres as well as through the local Playgroup Association, one prominent day care association, two online parenting forums in Australia, and the University Alumni association.
Parents completed a Theory of Planned Behaviour belief-based questionnaire, either on-line (n = 313) or paper-based (n = 267). Examination of the correlations of the PA beliefs across the methods of questionnaire delivery revealed no significant differences. One week later, via telephone follow-up for those parents who consented to be re-contacted, parents self-reported their PA 6 behaviour in the previous week. The target behaviour was regular PA and was defined according to current guidelines (i.e., PA performed of at least a moderate-intensity on 5 days or more of the week for at least 30 minutes) (see [20, 21] ). A prior qualitative study, using guidelines as outlined by Fishbein and Ajzen [15] , was conducted with 40 parents to elicit salient beliefs to assess the behavioural, normative, and control belief-based measures in this study (for details see [22] ).
Specifically, individual and group interviews were used to identify the most commonly occurring behavioural, normative, and control beliefs. To elicit salient beliefs, the interview guide comprised of open-ended questions [15] in which parents were asked to report the advantages and disadvantages of engaging in regular PA, the individuals or groups of people who would approve or disapprove of regular PA performance, and any factors that make it easy or difficult to perform regular PA. Using thematic content analysis, a number of beliefs were elicited. All seven normative beliefs were retained for the current belief-evaluation quantitative study. Given that a larger number of behavioural and control beliefs were elicited and that people use only a small number of most important beliefs to inform their decision-making [9] , we chose beliefs that exceeded a 30% frequency cutoff to assess the behavioural and control belief-based measures in the quantitative study.
To assess behavioural beliefs, parents rated how likely two costs (e.g., interfere with my other commitments) and five benefits (e.g., improve my parenting practices) would result if they performed PA. For normative beliefs, participants rated how likely seven referents (e.g., partner/spouse) would think they should engage in PA. Control beliefs were assessed by asking parents to rate how likely it was that six barriers (e.g., lack of time) would prevent them from performing PA. All belief-based items were scored on 7-point Likert scales, scored extremely unlikely (1) to extremely likely (7) . For a full listing of belief-based items, see Table 1 . The outcome measure of intention was measured on a three item scale (e.g., "I intend to do regular PA in the next week", scored strongly disagree [1] to strongly agree [7] ) and was reliable (α = .95). The outcome measure of behaviour was measured on a single-item scale assessing the number of days parents had performed PA in the intervening week, (i.e., "On how many days in the course of the past week (past 7 days) have you engaged in at least 30 minutes of at least a moderate-intensity PA"). To maximise congruence between the measures, both 7 prediction and criterion variables were measured at the same level of specificity in terms of action, target, and time and were constructed in line with TPB recommendations [6] .
Although some debate over analysis of TPB beliefs exist in that belief-behaviour associations are suggested for investigation (see [18, 19] ), Fishbein et al. [23] recommends that analyses focused on belief-intention relations are appropriate. Given this debate, within each belief-based measure, individual beliefs were evaluated with its relationship to PA intentions and behaviour, but we considered PA behaviour the critical target. For belief-based analysis, the principles of Hornik and Woolf [24] were applied to identify key beliefs to target for resultant intervention. These principles state that 1) key beliefs should be strongly related to and independently influence the intention or behaviour under investigation, 2) there should be a relative amount of individuals who do not already hold the belief, and 3) it should be possible to change the belief. Unlike the first two principles which are empirically driven, the latter principle is often based on more subjective interpretations, although empirically driven arguments to support the belief change are preferable [23] . First, we examined the underlying beliefs to identify which beliefs significantly correlated with intention and behaviour.
Given that it is suggested that beliefs may differ for different populations [6] , we examined also if gender differences in beliefs existed using Fisher Z tests. To identify those beliefs that make independent contributions to intention and behaviour, within each belief-based measure, the significant key beliefs were entered into a multiple regression analysis. As a final step, all of the significant beliefs within a belief-based measure that independently predicted parental regular PA were examined to determine the percentage of parents who fully and strongly accept the belief.
Results
Means and standard deviations for the PA beliefs, intention, and behaviour are presented in Table 1 . As shown in Table 1 , parents generally had moderate intentions to perform regular PA in the next week (M = 5.38, SD = 1.75) with an average of at least 30 minutes of at least a moderateintensity PA being performed on 3 days. Correlations for PA beliefs with intention and behaviour for the total sample and for mothers and fathers are presented in Table 1. As demonstrated in this table, for the total sample of parents, all of the beliefs significantly correlated with intention with the exception of behavioural beliefs about opportunity to socialise and sustaining pain/injury. For belief-8 behaviour relations, for the total sample of parents, all of the control and normative beliefs (with the exception of normative beliefs about healthcare professionals) significantly correlated with behaviour, but only behavioural beliefs about opportunity to socialise, improve parenting practices, and interfere with commitments were found to be significantly related to PA behaviour. Evaluation of the correlations between PA beliefs and intention and behaviour by gender suggested that 3 out of the 20 correlations were significantly different. The behavioural belief that regular PA would lead to weight loss had a higher correlation with mothers' intentions and behaviour than for fathers. However, although the r coefficient suggests that this belief is significantly more related to mothers' than fathers' regular PA intentions, for behaviour, the r coefficient suggests that this belief is not significantly related to either mothers' or fathers' regular PA performance. By contrast, the normative belief that spouse/partners would approve of regular PA performance had a higher correlation with intention for mothers than fathers, while the control belief that illness/injury would prevent regular PA had a greater relationship with behaviour for fathers than mothers.
Given that only minimal differences between PA beliefs and intention and behaviour by gender were observed, we regressed the significant key beliefs on intention and behaviour for the total sample of parents. As demonstrated in Table 2 , behavioural beliefs about improving mental wellbeing, improving parenting practices, interfering with other commitments (but not the belief about improving physical health); normative beliefs about people I exercise with, spouse/partner (but not the beliefs about children, other family members, friends, healthcare professionals); and control beliefs about lack of time, inconvenience, lack of motivation, illness and injury (but not the beliefs about tiredness, cost), were revealed as independent predictors of intention. For our critical target of beliefbehaviour relations, behavioural beliefs about improving parenting practices, interfering with other commitments; normative beliefs about people I exercise with; and control beliefs about lack of time, inconvenience, lack of motivation were revealed as significant independent predictors of actual PA behaviour. Finally, for each of the beliefs that made an independent contribution to parents' regular PA, there were a large percentage of parents who did not already fully or strongly accept each of these key beliefs (see Table 2 ).
Discussion
We aimed to identify, using a TPB approach, the key belief-based targets for tailoring an intervention aimed at promoting regular PA among parents with young children. We found that a range of behavioural, normative, and control beliefs significantly correlated with parents' PA, with only a few differences observed in correlations between the PA beliefs and intention and behaviour by gender. A range of key beliefs was identified as making an independent contribution to parents' PA intentions; however, the behavioural beliefs about improving parenting practices, interfering with other commitments; normative beliefs about people I exercise with; and control beliefs about lack of time, inconvenience, lack of motivation, were revealed as significant independent predictors of actual PA behaviour. Furthermore, we found that a limited amount of parents already hold these beliefs suggesting that these key beliefs warrant trying to change them and, therefore, are appropriate targets for subsequent intervention. The current study fills an empirical gap in the PA literature by investigating an at-risk group and using a well established theoretical framework to identify the key beliefs that guide parents' PA decision-making which resultant intervention work can target to combat parental inactivity.
The findings help us to understand the relationship between beliefs and parental PA.
First, and consistent with previous TPB belief-based research in the PA domain [11] [12] [13] [14] , a range of behavioural beliefs was significantly correlated with parents' PA intentions and behaviour, suggesting that programs for promoting parental PA should focus on increasing positive attitudes. However, unlike previous research which has identified health benefits and time issues as the major advantages and disadvantages to PA performance in general adult populations [11] , we found that improvements to parenting practices and interferences to other commitments as the key behavioural beliefs underlying parents' PA decision-making. These findings suggest that parents focus on their parenting role and commitments when deciding whether or not to engage in regular PA and support the proposition that parents are a unique group who hold distinctive attitudinal beliefs. Furthermore, changing these beliefs are possible given that previous research suggests that PA participation can have positive effects on parenting practices [25] and does not necessarily need to interfere with parenting commitments [25, 26] . Concurring with previous research [12, 14] , however, improving mental well-being and controlling weight loss (especially for mothers) were identified as important to intention formation, although it should be noted that that the majority of parents already hold these beliefs and, thus, may not be effective strategies for challenging parents' PA intentions.
Our findings suggest also that normative beliefs are associated with parental PA, in particular, the belief about people who parents exercise with. Thus, unlike previous research which has identified social pressures from family, friends, and healthcare professionals as important to PA participation in general adult populations [11] , we found that the approval of active others is important in informing mothers' and fathers' PA decision-making (although we did find that partner approval is important in establishing intentions, especially for mothers). Previous qualitative research has identified that being surrounded by other people who exercise, especially active parents of young children, may help to reduce the guilt associated with parental PA performance [22] . This guilt arises because parents are often competing against the demands of their parenting responsibilities with their need to engage in health promoting behaviours, such as PA [26, 27] . Therefore, the approval from those people who parents are active with may help to reduce this guilt by fostering PA as being a normative behaviour in this context and, thus, is not about taking time away from childcare responsibilities but rather is about performing a behaviour as part of everyday life. This finding further highlights the unique perspective of parents in relation to PA with the empirical literature suggesting also that this normative belief may be amenable to change through its impact on reducing parental guilt.
Finally, inspection of the control beliefs revealed those parental PA beliefs about lack of motivation, inconvenience, and lack of time were significant independent predictors of PA behaviour and concurs with previous TPB belief-based research in the PA domain [11] [12] [13] [14] . Interestingly, however, is that where time issues are identified as the most important control belief preventing activity performance in general adult populations [11] , for parents, lack of motivation is the most important inhibitor. It is likely that the demands of parenting can often leave parents feeling exhausted and, thus, may lead to a lack of energy and motivation to engage in regular PA. It is reasonable, then, that in addition to considering time constraints and inconvenience factors as inhibiting regular parental PA, motivation is also important to consider in this context. Given that it is suggested that parenthood does not make engaging in PA impossible but rather can create opportunities to be active [26] and that regular PA can enhance energy levels to combat lack of energy and motivation [28] , 11 challenging these beliefs with the aim of changing them to increase parental PA is possible.
Furthermore, given the suggestion that current PA recommendations can be met if one spends just one fifth of 'sitting' leisure time engaged in moderate activity [29] , challenging the belief about time may also be possible. It should be further noted that, although not a predictor of behaviour, illness/injury was identified as important for intentions; however, the direction of effect was positive. This finding suggests that those parents who perceive illness/injury as preventing activity performance are more likely to intend to perform PA. Although this finding might be contrary to expectations, it could suggest that those individuals who perceive injury/illness as preventing PA performance are also more likely to intend to engage in some type of activity for rehabilitation purposes; however, given the lack of prediction on behaviour, it might further suggest that this control belief is not necessarily important for actual PA performance.
It is suggested that, to design effective TPB-based interventions, beliefs should first be elicited from the target population as the beliefs underlying people's decision-making may differ according to the specific behaviour or population being targeted [6] . Thus, although our findings are broadly consistent with previous TPB belief-based studies in the PA domain where a range of behavioural, normative, control beliefs have been found to predict people's PA [11] [12] [13] [14] and, more recently, with research investigating correlates of mothers' PA [30] , we also found support for a range of beliefs unique to this population group. These key beliefs that are distinctive to parents with young children should be considered when designing interventions aimed at improving parental PA and supports the notion that there are specific beliefs that guide PA decision-making for different population groups. Specifically, these should highlight that regular PA improves parenting practices.
For example, health messages could portray parents as being in a relaxed mood and more tolerant with their children after going for a brisk walk. Additionally, interventions should promote that interfering with other commitments is not a necessary outcome of regular PA, such as providing parents with suggestions of how they can obtain required levels of PA that fit within their daily routines (e.g., engaging in more moderately active play with their children, going for 10 minute brisk walks around their work place). In addition, recruiting the approval of the individuals who parents are likely to be active with may help to establish regular PA in parents with young children as a behaviour that is socially approved of and, thus, help to lessen any guilt toward engaging in the behaviour.
Finally, results of the control beliefs suggest that key targets for resultant intervention should focus on helping parents to find ways to increase their motivation for PA and identify solutions to the inconvenience factors that make regular PA difficult to achieve. Additionally, it might be useful for health promoters to focus on helping parents identify times when they can be active. Such strategies may help parents overcome barriers that prevent PA performance, in turn, helping them to achieve more personal control over their PA behaviour.
While the research has a number of strengths including the examination of an at-risk group for physical inactivity, having a sample that was representative of both sexes, and using a well established theoretical approach to identify key PA beliefs, the current study also has a number of limitations. First, we used self-report data which might facilitate socially desirable responses. Second, the sample was predominately Caucasian; thus, the findings may not generalise to mothers and fathers from other ethnic backgrounds. Finally, this study provides the basis for the variables to target in resultant intervention work and future research should test the efficacy of interventions targeting these identified beliefs in actually changing mothers' and fathers' intentions, and subsequent behaviour, in relation to regular PA performance.
Conclusion
This study, via adopting a TPB belief-based approach, provides important applied information that can be used to inform intervention programs aimed at increasing parental PA. Our findings are broadly consistent with previous TPB belief-based PA studies in general adult populations; however, we also found support for a range of beliefs unique to this population group (e.g., improving parenting practices) as well as a few beliefs unique to each gender (e.g., spouse/partner approval and attitudinal beliefs about weight loss being more influential for mothers' behavioural intentions). These findings highlight the importance of tailoring intervention strategies for parents of young children and that it might also be useful to tailor a few messages specific to the sexes. Overall, the findings suggest that attention to increasing positive attitudes, considering the social approval of active others, and addressing the barriers to PA engagement in understanding parental PA decision-making may assist in improving mothers' and fathers' performance of regular PA, therefore maximising the benefits to parents' health and well-being.
Practical implications
 To improve parental PA, health messages could portray parents as being in a relaxed mood and more tolerant with their children after going for a brisk walk. Additionally, highlighting activities that do not interfere with the time that is required to fulfil other commitments (e.g., doing housework more vigorously, playing more energetic games with the children) and, for mothers, the benefits of regular PA to weight control may also be useful.
 Health messages could also express the voices of active others as wanting parents to be active and, for mothers, having this message expressed also by their partners.
 To help parents achieve more personal control over their PA behaviour, health messages should promote PA as enhancing energy levels to combat lack of motivation and identify solutions to the inconvenience factors that make regular PA difficult to achieve (e.g., using the weekend to do more PA). Furthermore, targeting messages about time might also be beneficial (e.g., using the work lunch hour to go for brisk walks, helping parents identify sedentary leisure-time activities and encouraging them to replace these with more active leisure-time activities). Table 1 a Scale measured on a 7-point scale (1 = extremely unlikely to 7 = extremely likely) with a score of 7 indicating fully accepting the belief for positively worded items and a score of 1 indicating fully accepting the belief for negatively worded items. b Scale measured on a 7-point scale (1 = extremely unlikely to 7 = extremely likely) with a score of 6 indicating strongly accepting the belief for positively worded items and a score of 2 indicating strongly accepting the belief for negatively worded items. Note. Regression analyses performed separately on the data for mothers and fathers revealed similar patterns of results; however, as expected behavioural beliefs about weight loss was significant for mothers' intentions (β = 0.29, p < 0.001) but not for fathers' intentions (β = 0.04, p = 0.477);
normative beliefs about spouse/partner approval was significant for mothers' intentions (β = 0.23, p = 0.001) but not for fathers' intentions (β = 0.01, p = 0.889);
and control beliefs about illness/injury was significant for fathers' behaviour (β = 0.13, p = 0.044) but not for mothers' behaviour (β = 0.03, p = 0.610).
* p < 0.05, ** p < 0.01, *** p < 0.001.
